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^A~laparoscGpic~instrument^sembly for use with a remov- 
\able_tip_,_The„shaft_between the removable tip and the 
external, body or handle portion of the instrument includes 
a rod moving axially within a sheath to transmit the manipu- 
lation of the handle portion to actuate the tip. Both the sheath 
and the rod are removable from the handle for cleaning of 
the instnmient. Thus, after use, the shaft may be readily 
disassembled from the handle, the shaft and handle portion 
sterilized, and the shaft and handle readily reassembled for 
reuse of the instrument. Alternatively, a non-removable tip 
may be provided as part of a shaft-tip unit. 

13 Claims, 4 Drawing Sheets 
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LAPAROSCOPIC INSTRUMENT tip. The shaft between ihe tip and the external, body or 

handle portion of the instrument includes a rod moving 

CROSS-REFERENCE TO RELATED axially within a sheath to transmit the manipulation of the 

APPLICATIONS handle portion to actuate the tip. Both the sheath and the rod 

5 are removable from the handle for cleaning of the instru- 

The present application contains subject matter related to ment. Thus, after use, the shaft may be readily disassembled 

commonly assigned U.S. Pat. No. 5,358,508, incorporated from the handle, the shaft and handle portion sterilized, and 

herein by reference. the shaft and handle readily reassembled for reuse of the 

instrument. Alternatively, the shaft may be disposed of and 

BACKGROUND OF THE INVENTION the handle portion reassembled with a fresh shaft. The 

^, - . , . . , assembly may be used with a removable tip provided 

The present invention re ates to a laparoscopic ^ ^.f ^r , removable or non-removable tip may be 
mstrument, and more particularly to a laparoscopic mstm- ^^^^^ed as part of the assembly. The removable hp may be 

ment having a disposable or replaceable manually operable ^^^^^^ ^ ^^^^^^^^ 

tip, such as cutting blades, forceps, or the hke. non-removable tip may be provided as part of a shaft-tip 

A wide variety of medical instruments for laparoscopic y^^^ 
surgery are presently ioiown. Such instruments are used to ^^^^^ invention is a laparoscopic instrument 

access, e.g., the peritoneal cavity of a patient through a smaU assembly. In another aspect, the invention is a laparoscopic 

incision in the abdominal wall. An endoscope normally is instrument assembly for use with a removable tip. The 

inserted into the cavity through a second mcision m the assembly includes a shaft, a manually controUable handle 

abdominal wall for viewing of the operation of the instru- member, and, optionally, a removable or non-removable tip. 
ment by the surgeon. Typical of such laparoscopic instru- ^^^^^ includes a tubular sheath and a first rod disposed 

ments are those having a tip end includmg, e.g., cutting ^^.^j movement within the sheath. The shaft, the sheath, 

blades, forceps, or other surgical device to be inserted into g^^^ ^^^^ ^^^^ ^ proximal end and a distal end. 

the cavity to perform the surgery, an external end from embodiment, the shaft distal end in eludes means for 

which the surgeon may manually manipulate the tip device opejably and removably attaching a replaceable tip includ- 

from a position external to the abdominal wall, and an ing a surgical device to the shaft for actuation of the surgical 

elongated shaft operably connecting the tip end and the ^^^.^^ ^^^^^^^ embodiment, the tip is permanently 

external end. attached to the shaft. The handle member includes a casing 

Many such laparoscopic instruments have permanently having a first axial bore therein and a second rod disposed 

attached tips. However, a significant advance has been made for axial movement within the first axial bore, 
in the last few years, in that instruments have been dcvel- assembly also includes means for removably attach- 

oped having disposable tips. Thus, a worn cutting blade may j^g ^1^^ sheath to the casing to extend from the casing with 
be replaced or one type of tip may be replaced with another, sheath coaxial with the first axial bore, as well as means 

interchangeable type. 3^ for operably and removably attaching the first rod to the 

Because of the high cost of such laparoscopic second rod for axial movement of the first rod within the 

instruments, reuse of each instrument would be advanta- sheath in response to movement of the second rod within the 

geous in controlling the cost of laparoscopic surgery. first axial bore. On attachment of the removable tip to the 

H6w5yer,~such:reuse~requires4nstrument^^ shaft distal end, if required, actuation of the surgical device 

struction-_which:^Say-be-readily^^cbaned3ndcste^ is effected by movement of the second rod within the first 

Known'laparoscopic instruments,^venlhose with remov- axial bore and movement of the first rod v/ithin the sheath in 

able tips, can be difficult to clean due to their length and response to the movement of the second rod. The shaft and 

complex internal structure, the handle member may readily be disassembled and reas- 

Accordingly, it is an object of the present invention to sembled for disposal of the shaft and tip or for cleaning and 
provide a laparoscopic instrument which overcomes the 45 ^use of the laparoscopic instrument assembly, 
disadvantages of the prior art. In a narrower embodiment, the means for operably and 

It is another object of the invention to provide a laparo- removably attaching the first rod to the second rod includes 

scopic instrument assembly which is more easily and thor- threads on the first rod proximal end and a threaded axial 

oughly cleaned by normal hospital equipment and proce- bore in the second rod distal end for mating engagement 

^yp^g 50 with one another to removably attach the first rod to the 

' . u- * *u • t . second rod. A pin is inserted through a radial bore in the 

It IS yet another object of the mvention to provide a F .^^.^ ^ ^^^^ ^^^^^^ . 

laparoscopic instmment assembly m ^^ich the shaft^^^^^ rotational movement of the second rod while permitting free 

hand e portions of the mstrument are readily disassembled ^^.^^ ^f the second rod within a range sufficient 

for cleaning and reassembled for reuse, ^ manipulate the tip. The pin is inserted in the casing before 

It IS still another object of the invention to provide a actuation of the removable lip, preventing rotational move- 

laparoscopic instmment assembly which includes a dispos- ^^^^ ^^^^^ relative to the first rod, and permit- 

able shaft, with or without a permanently attached tip. removal of the first rod fiom the second rod. 

It is a further object of the invention to provide a laparo- iq another narrower embodiment, the first axial bore has 

scopic instrument assembly in which the tip, shaft, and ^ ^g^^ larger diameter portion near the first axial bore distal 

handle portions of the instrument are readily disassembled end and a second, smaller diameter portion proximally of the 

and reassembled or replaced for reuse of the instrument. gj^t diameter. The diameter of the second portion is selected 

. , . rw^xx. T.r, rr^^Trw^^vT ^OT closc sUding fit of the second rod there within. The first 

SUMMARY OF THE INVENTION p^^^j^^, j^^j^^^^ ^„ ^^^^ ^^^^ ^^^^^.^ 

In accordance with these objects, the invention is a 65 The second rod distal end includes an inwardly extending, 

laparoscopic instrument assembly including a tip having a second axial bore and one or more radial bores extending 

surgical device or, alternatively, for use with a removable from an outer surface thereof to be open to the second axial 
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bore. Each radial bores is of a first, larger diameter at the 
outer surface and a second, smaller diameter at the second 
axial bore. The assembly further includes a detent member, 
e.g., a ball, disposed in each radial bore and engageable with 
the groove. Each detent member is shaped and sized (a) to 
permit only partial entry of the detent member into the 
second axial bore, (b) to be freely movable radially within 
the radial bore in response to urging from a wall of the first 
axial bore second portion or from a wall of the groove, and 
(c) to extend beyond the radial bore either into the second 
axial bore to engage the groove or into the first axial bore 
first portion but not into both. Each detent member engages 
the groove during actuation of the removable tip, preventing 
removal of the first rod from the second rod. Each detent 
member is disengage able from the groove when the tip is not 
actuated, permitting removal of the first rod from the second 
rod. 

BRIEF DESCRIPTION OF THE DRAWINGS 

For a better understanding of the present invention, 
together with other objects, features, advantages, and capa- 
bilities thereof, reference is made to the following Descrip- 
tion and appended Claims, together with the Drawings in 
which: 

RG. 1 is an exploded elevation view, partly in section, of 
a laparoscopic instrument assembly in accordance with one 
embodiment of the present invention; 

FIGS. 2A and 2B are an elevation views, partly in section, 
of portions of the shaft and handle member of the assembly 
of FIG. 1, showing the locking or detent mechanism in 
further detail; 

FIG. 3 is an elevation view, partly in section, of the shaft 
and tip portions of a laparoscopic instrument assembly in 
accordance with another embodiment of the invention; 

FIG. 4 is an exploded elevation view, partly in section, of 
portions of the shaft and handle member of a laparoscopic 
instrument assembly in accordance with yet another embodi- 
ment of the invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

The laparoscopic instrument assembly described herein 
includes a handle member and a shaft operably intercon- 
necting the handle member and a removable or stationary, 
non-removable tip. The shaft includes a tubular sheath and 
a rod movable within the sheath. The distal end of the shaft 
may be operably connected to the tip for actuation of a 
surgical device on the tip. The proximal end of the shaft is 
removably and operably connected to the handle member for 
transmission to the tip surgical device of manipulation by the 
surgeon of the handle member. 

The description below of various embodiments shown in 
the Drawings refers to laparoscopic instruments in accor- 
dance with the invention. However, this description is not 
intended to limit the scope of the present invention, but 
merely to be illustrative and representative thereof. 

Referring now to FIG. 1, laparoscopic instrument assem- 
bly 10 in accordance with one embodiment of the present 
invention includes handle member 12 and shaft 14 operably 
interconnecting handle member 12 and removable tip 16. 
Removable tip 16 may be provided as part of assembly 10 
or, alternatively, may be obtained separately. Shaft 14 
includes tubular sheath 18 and rod 20 movable within sheath 
18. Distal end 22 of shaft 14 is operably connected to tip 16 
for actuation of surgical device 24 on tip 16. Handle member 
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12 includes body, or casing, 26, stationary handle 28, 
finger-operable, movable handle 30 pivotally linked to sta- 
tionary handle 28, and rod 32 linked to moveable handle 30 
for sliding axial movement within axial bore 34 through 

5 casing 26 in response to pivotal movement of movable 
handle 30. Conveniently, stationary handle 28 and movable 
handle 30 include openings 36a and 36b shaped to receive 
fingers and thumb, respectively, of the surgeon for scissors- 
like manipulation of the instrument. 

10 As shown in FIG. 2 A, sheath 18 is attached to casing 26 
in a conventional manner using collet 38. collet closer 40 
including ring knob 42, and knob 44. Sheath 18 extends 
distally from casing 26 to be coaxial with bore 34. Rod 20 
is operably and removably attached to rod 32 for axial 

15 movement of rod 20 within sheath 18 in response to move- 
ment of rod 32 within bore 34 in a manner illustrated in 
further detail in FIGS. 2A and 2B. 

FIGS. 2A and 2B show proximal end 51 of shaft 14 
removably and operably connected to handle member 12 for 
transmission to the tip surgical device of manipulation by the 
surgeon of handle member 12. Axial bore 34 includes larger 
diameter portion 46 near the bore distal end and smaller 
diameter portion 48 proximally of the larger diameter por- 
tion. The diameter of narrower portion 48 is selected for 
close shding fit of rod 32. 

As part of the detent mechanism for attaching rod 20 to 
rod 32, an annular groove 50 is formed in proximal end 51 
of rod 20. Distal end 33 of rod 32 includes axial bore 52 
extending inwardly from distal end 33 and sized for close 
sliding fit of rod 20. Radial bores 54 are also formed in distal 
end 33 to extend from the outer surface of rod 50 into and 
open to axial bore 52. The axial position of radial bores 54 
is selected for registry of radial bores 54 with groove 50. A 

2j radial bore is provided for each detent member, described 
below. Each radial bore 54 has a larger diameter at the rod 
outer surface and a smaller diameter where it enters axial 
bore 52. 

Each radial bore 54 contains a detent member 56 therein 

40 for mating engagement of detent members 56 with groove 
50. The number of detent members 56 is selected to optimize 
the gripping power of the detent members on rod 20. 
Typically, from one to six detent members and radial bores 
are provided, with three the preferred number. Each detent 

45 member 56 is shown in the Figures as a ball. However, 
detent members 56 may be any shape and size which will (a) 
permit only partial entry of each detent member 56 into axial 
bore 52; (b) to be freely movable radially within its radial 
bore 54 in response to urging from the wall of narrow 

50 portion 48 of axial bore 34 or from side wall 58 of groove 
50; and (c) to extend beyond its radial bore 54 either into 
axial bore 52 to engage groove 50 or into narrow portion 48 
of axial bore 34, but not into both. 

Each detent member 56 engages groove 50 during actua- 

55 tion of tip surgical device 24, preventing removal of rod 20 
from axial bore 52. However, sheath 18 may be released 
from casing 26 in a conventional manner, and detent mem- 
bers 56 may be disengaged from groove 50 by separating 
handles 28 and 30 (FIG. 1) sufficiently wide apart to drive 

60 rod 32 distally beyond its operating position, bringing radial 
bores 54 and detent members 56 in registry with larger 
portion 46 of axial bore 34. In this position, pulling of shaft 
14 forces side wall 58 of groove 50 against detent members 
56, forcing the detent members out of groove 50 and into 

65 larger portion 46 of axial bore 34, permitting removal of rod 
20 from rod 32 and separation of shaft 14 from handle 
member 12. 
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For reassembly, e.g., after cleaning, the steps are reversed. 
With rod 32 in its far distal position, shaft 14 is inserted into 
handle member 12 with sheath 18 in position within axial 
bore 34 and rod 20 inserted into axial bore 52 with groove 
50 in registry with radial bores 54. Handles 28 and 30 then 5 
may be brought closer together, drawing rod 32 in a proxi- 
mal direction. Wall 60 between larger portion 46 and nar- 
rower portion 48 of axial bore 34 then forces detent mem- 
bers 56 out of larger portion 46 of axial bore 34 and into 
groove 50, locking rod 20 to rod 32. Detent members are 
held in groove 50 by the close sliding fit of rod 32 within 
narrower portion 48 of axial bore 34. Ring knob 42 is used 
in a conventional manner to tighten collet 38 against sheath 
18. 

For use, removable tip 16 is attached to distal end 22 of 
shaft 18 in known manner, and surgical device 24, e.g., 
cutting means or forceps, is actuated by scissor-like move- 
ment of handles 28 and 30, which effects axial movement of 
rod 32 within axial bore 34. Axial movement of rod 32 
effects axial movement of rod 20 within and relative to 
sheath 18, which actuates surgical device 24 in known 
manner. 

FIG. 3 shows an embodiment in which the laparoscopic 
instrument assembly has a disposable shaft and tip, not 
intended for reuse. Like features to those shown in FIGS. 1 
and 2 are indicated by the same reference numerals. In this 
embodiment, tip 16a and its surgical device 24a are perma- 
nently attached to sheath 18fl and rod 20fl of shaft 14a in a 
conventional manner, and are not removable. After use, shaft 
14a may be removed from handle member 12, as described 
above, and disposed of. After cleaning of the handle 
member, a new shaft with tip may be attached to the handle 
member, also as described above, 

HG. 4 shows in detail an alternate detent mechanism for 
operably and removably attaching the shaft to the handle 
member. Like features to those shown in FIGS. 1, 2, and 3 
are indicated by the same reference numerals. Sheath ISb of 
shaft 14b is attached to casing 26a as described above. 
Proximal end 51b of rod 20b includes external threads 70 for 
mating engagement with internal threads 72 in axial bore 
52a in rod 32a. Thus, proximal end 51b of rod 20b may be 
attached to distal end 50a of rod 32a by screwing threads 70 
into threads 72. 

To permit rotation of rod 20b relative to rod 32a for 
separation of rods 20^ and 32a, while permitting axial 45 
movement of rod 32a, rod 32a is provided with slot 74. 
Radial bore 76 and opposing radial bore 78 are provided in 
casing 26a to receive and hold in place pin 80. The relative 
sizes of slot 74 and pin 80 are selected to pennit free axial 
movement of rod 32a within a range sufiBcient to manipulate 
a surgical device of a tip attached to shaft 14^>. Rotational 
movement of rod 32a, however, is prevented by pin 80. 

Conveniently, as shown in FIGS. 1, 2 A, 2B, and 4, casing 
26 (HGS, 2A and 2B) or 26a (FIG. 4) may include ratchet 
82 and bearing 84 or 84a, respectively, coaxial with knob 44, 55 
to provide axial bore 34 or 34a, respectively. During fabri- 
cation of the instrument assembly shown in FIG. 4, pin 80 
is inserted into slot 74 of bearing 84, then bearing 84 and pin 
80 are inserted into ratchet 82. 

Pin 80 remains in place within slot 74 during actuation of 60 
a tip surgical device (not shown), preventing rotational 
movement of rod 32a within bore 34a. The tip and its 
surgical device may be removable or non-removable from 
shaft 14b, as described above. Preferably, pin 80 is not fixed 
within bores 76 and 78, but is retained in place by ratchet 82. 65 

The invention described herein presents to the art a novel, 
improved laparoscopic instrument assembly having a 
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removable and replaceable or disposable shaft, with or 
without a permanently attached tip. The replaceable assem- 
bly is more easily and thoroughly cleaned by normal hos- 
pital equipment and procedures. Alternatively, the shaft may 
be disposable and readily replaced by a new shaft for reuse 
of the handle member of the assembly. 

While there has been shown and described what are at 
present considered the preferred embodiments of the 
invention, it will be apparent to those skilled in the art that 
modifications and changes can be made therein without 
departing from the scope of the present invention as defined 
by the appended Claims. 
We claim: 

1. A laparoscopic instrument assembly for use with a 
removable tip, said instrument assembly comprising: 

a shaft comprising a tubular sheath and a first rod disposed 
for axial movement within said sheath, wherein said 
shaft, said sheath, and said first rod each have a 
proximal end and a distal end, said shaft distal end 
including means for operably and removably attaching 
a replaceable tip including a surgical device to said 
shaft for actuation of said surgical device; 
a manually controllable handle member comprising a 
casing having a first axial bore therein and a second rod 
disposed for axial movement within said first bore; 
means for removably attaching said sheath to said casing 
to extend from said casing with said sheath coaxial with 
said first axial bore; and 
means for operably and removably attaching said first rod 
to said second rod for axial movement of said first rod 
within said sheath in response to movement of said 
second rod within said first axial bore; 
wherein, on attachment of said removable tip to said shaft 
distal end, actuation of said surgical device is effected 
by movement of said second rod within said first bore 
and movement of said first rod within said sheath in 
response to said movement of said second rod; and 
wherein said shaft and said handle member may readily 
be disassembled and reassembled for cleaning and 
reuse of said laparoscopic instrument assembly. 

2. A laparoscopic instrument assembly in accordance with 
claim 1 wherein said means for operably and removably 
attaching said first rod to said second rod comprises: 

threads on said first rod proximal end and a threaded axial 
bore in said second rod distal end for mating engage- 
ment with one another to removably attach said first rod 
to said second rod; and 
a pin inserted through a radial bore in said casing and 
fitting within a slot in said second rod wherein said pin 
prevents rotational movement of said second rod within 
said first axial bore, permits free axial movement of 
said second rod within a range sufficient to manipulate 
said tip, and permits removal of said first rod from said 
second rod. 

3. A laparoscopic instrument assembly in accordance with 
claim 2 wherein said casing includes a knob, a ratchet 
inserted into, extending from, and coaxial with said knob, 
and a bearing inserted into and coaxial with said ratchet, said 
bearing providing said first axial bore, and wherein said 
casing radial bore extends through opposing sides of said 
bearing. 

4. A laparoscopic instrument assembly in accordance with 
claim 1 wherein: 

said first axial bore has a first, larger diameter portion near 
said first axial bore distal end and a second, smaller 
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diameter porlioQ proximally of said first diameter, the 
diameter of said second portion being selected for close 
sliding fit of said second rod therewithin; 
said first rod proximal end includes an annular groove 

formed therein; 
said second rod distal end includes an inwardly extending, 
second axial bore and one or more radial bores extend- 
ing from an outer surface thereof to be open to said 
second axial bore, each of said radial bores being of a 
first, larger diameter at said outer surface and a second, 
smaller diameter at said second axial bore; 
and further comprising: 

a detent member disposed in each radial bore and 
engageable with said groove, wherein each of said 
detent members is shaped and sized (a) to permit 
only partial entry of said detent member into said 
second axial bore, (b) to be freely movable radially 
within said radial bore in response to urging from a 
wall of said first axial bore second portion or from a 
wall of said groove, and (c) to extend beyond said 
radial bore either into said second axial bore to 
engage said groove or into said first axial bore first 
portion but not into both, each of said detent mem- 
bers engaging said groove during actuation of said 
removable tip, preventing removal of said first rod 
from said second rod, and each of said detent mem- 
bers being disengageable from said groove when 
said removable tip is not actuated, permitting 
removal of said first rod from said second rod. 

5. A laparoscopic instrument assembly in accordance with 
claim 4 wherein said one or more radial bores is an annular 
array of between three and six radial bores anayed about the 
circumference of said second rod distal end, each containing 
a detent member engageable with said groove. 

6. A laparoscopic instrument assembly in accordance with 
claim 4 wherein said detent member is a ball. 

7. A laparoscopic instrument assembly comprising: 

a shaft comprising a tubular sheath and a first rod disposed 
for axial movement within said sheath, wherein said 
shaft, said sheath, and said first rod each have a 
proximal end and a distal end; 

a tip including a surgical device and having a proximal 
end operably attached to said shaft distal end for 
actuation of said surgical device; 

a manually controlled handle member including a casing 
having a first axial bore therein and a second rod 
disposed for axial movement within said first axial 
bore, wherein said sheath is removably attached to said 
casing to extend from said casing with said sheath 
coaxial with said first axial bore; and 

means for operably and removably attaching said first rod 
to said second rod for axial movement of said first rod 
within said sheath in response to movement of said 
second rod within said first axial bore; 

wherein actuation of said surgical device is effected by 
movement of said second rod within said first axial 
bore and movement of said first rod within said sheath 
in response to said movement of said second rod; and 

wherein said shaft and said handle member may readily 
be disassembled and reassembled for disposal of said 
shaft or for cleaning and reuse of said laparoscopic 
instrument assembly. 
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8. A laparoscopic instrument assembly in accordance with 
claim 7 wherein said means for operably and removably 
attaching said first rod to said second rod comprises: 

threads on said first rod proximal end and on said second 
rod distal end for mating engagement with one another 
to removably attach said first rod to said second rod; 
and 

a pin inserted through a radial bore in said casing and 
fitting within a slot in said second rod, wherein said pin 
prevents rotational movement of said second rod, per- 
mits free axial movement of said second rod within a 
range sufficient to manipulate said tip, and permits 
removal of said first rod from said second rod. 

9. A laparoscopic instrument assembly in accordance with 
claim 8 wherein said casing includes a knob, a ratchet 
inserted into, extending from, and coaxial with said knob, 
and a bearing inserted into and coaxial with said ratchet, said 
bearing providing said first axial bore, and wherein said 
casing radial bore extends through diametrically opposite 
sides of said bearing. 

10. A laparoscopic instrument assembly in accordance 
with claim 7 wherein: 

said first axial bore has a first, larger diameter portion near 
said first axial bore distal end and a second, smaller 
diameter portion proximally of said first diameter, the 
diameter of said second portion being selected for close 
sliding fit of said second rod therewithin; 
said first rod proximal end includes an annular groove 

formed therein; 
said second rod distal end includes an inwardly extending, 
second axial bore and one or more radial bores extend- 
ing from an outer surface thereof to be open to said 
second axial bore, each of said radial bores being of a 
first, larger diameter at said outer surface and a second, 
smaller diameter at said second axial bore; 
and further comprising: 

a detent member disposed in each radial bore and 
engageable with said groove, wherein each of said 
detent members is shaped and sized (a) to permit 
only partial entry of said detent member into said 
second axial bore, (b) to be freely movable radially 
within said radial bore in response to urging from a 
wall of said first axial bore second portion or from a 
wall of said groove, and (c) to extend beyond said 
radial bore either into said second axial bore to 
engage said groove or into said first axial bore first 
portion but not into both, each of said detent mem- 
bers engaging said groove during actuation of said 
removable tip, preventing removal of said first rod 
from said second rod, and each of said detent mem- 
bers being disengageable from said groove when 
said removable tip is not actuated, permitting 
removal of said first rod from said second rod. 

11. A laparoscopic instrument assembly in accordance 
with claim 10 wherein said one or more radial bores is an 
annular array of between three and six radial bores arrayed 
about the circumference of said second rod distal end, each 
containing a detent member engageable with said groove, 

12. A laparoscopic instrument assembly in accordance 
with claim 10 wherein said detent member is a ball, 

13. A laparoscopic instrument assembly in accordance 
with claim 7 wherein said tip is a removable tip. 
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